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.22330tq 
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.11w  as  bnimcx3  d  1ias  bluoD  2fl011)t1251  ibio  ifiH J9T
i pdnuqA rpc jou rpc opucq qriipou o uo rpc JG22 rjcj? gaqrjj OCCJL g
qirupnpoij()=j) ia rj? Lciccicq OL poip qw cz .A<j mJbpc2 rpt rpc p&i.q 2 GCL9VU IIJ
O OOO?O q Ooo HCUCG IJJGUflilpThOrJJG2J2 o couquJousj xbouijjgj
1J!TCWiipc 2 cwq ro p uc OL porp qt uq ocirq ruqq
JJJGL2flJ2O fJJC /AVCD(PJ) oi. poip u3bJc2 i.c bi.cuicq m yfl r-Luo2
Q Ef!W1!OU O,MG!PflhJ VCD (JAVCD) joqç
uOt p COU2WU JJJT2 !2 BLGCI2GJX MPC 'mqMpCIJ 1pC /AVCD UJOqCJ !2 GIJJtq
OUG up cxbQcr pt tpc btopprjuk o iiqc i coucproucq ou uo pq; rib o rnjj r um?
bLWIGL w IG q2P4prJOu Xicq2 rp MGfl Jcuottii bLobcu? o couriu bLoboI.riouJ pi.q
tp xboucutij 12iciA acwpjc woqj 2bcrUcriou pril ii jo AD !uTJGxipJ lpc 2J1JJG
iiioqcj qoc uor jOOj( JTJ(C ooq cuqiqr OL Ip qw cUGLt1U bLOCG22 y2 wGIuouGq poL
EVCD woqjcbpj o cbwi.u rp rnrucwboLJ COLLJUOIJ2 rpa
rn pob o inu pGrL it o it conjq u) u jwriic woqcj 2bcijcou
wJJ rnqicc booi. woqcj 2bcrUcrJou c conjq cxbuq rJJ woqj fUJJL OL (JJC 12 qr 2t
1P H0/CAGL rJJ LGWT1THJ CXCG22 q BGL2IOIJ uq rp ji nubjicq rrncouqrnoirn
couq jp v,o qqcq irujia pc pbcq ccorrn OL flJG rn ucwboL-J COLLpOu2 op2Ltq pJ
rpG cI4i3cJ ruq.q 'ro o C! 12 J4 0L tpC LTL2f q 2C 9IJqJ5QOL IJJC
LthcpAcJ? .LPG u'r !2 AcL) cjoa roctiic ijn uq rp ccouq i caijA jc rjrnu
pc r1nu-Box rc aocirq itup rp IMO uouiJcq 2GU2 91 9IJq
1.
JJ J OL fQ 1JL21 9uq couq 2aubJ2 Lc GcaA1X jpc wbpq r1ucouqwoiJj wU2 i.wij ici.A
r vu porp woqcj2 c cjoc ro pru rn jp iwbpcq nucouqurou-j wu
JJJC 2r1W O IpC ct uq 12 O? OL tpG QL2 gw 2Cr uq Q tOL (pG 2GCOU qr
jpQ iqA Lqnccq r-LrIo2bLopp gric ro wn co ucrirA wou rp cxbiistoi)
2!1JjUC1U ( (JiG JGAGJ OL (G L21 2UJbJG uq SJJ pn(9LC 2!IJT1JC1J( OL (JIG 2GCOiJ 2IJJbJG
J￿G2flJ(2 OL (pG EVCD(5) LG bIG2CIUGq J1J IJ1JLG 1JJ O (JIG JlJcJrIqGq A914JG2 1G
rp bo22Jprp(X 911 EVCD(53) M92 C2(JuJ9(Cg
opuq qiebcL2ioIr ir i bo22JpJC rp IJJOLC CXrGU2JAC ACL2JOU O (pG EVCD M1fl jO CX9UJJGrnocoacjiou oi. ciipc qr r rporip qJc woqeja tcqncc ipe cxcc22 q2bco13e Mc
accouq wbjc r pip cuonp OLCL JAVCD 12 cbpjc o cconurju OL (PC
bLobou!ouJ ps91.q !2 1301 sbbLobuc OL rp qr v RhVcD(JJ) 12 S ooq CpOJCC OL [pG
..LPG EVCD !2 9p!c ro cbrnic rpc rn .[CwboL91 Couc !ou2 piir [PC LC2[Lc(AC COU2[D[
OAGL IpG MVCD(JI)
LCqrlccq 2[LI211C TOL [PC U12[ wbi LPC bWCD(5) woqc oci. rqc !uJbLoAcuJcu[
(PG pop 2UJbJG2 JJJG 13GM rii'-Bo 2t[!2(C2 VQ q wor R!(P [G cxccbqoii o rp
ccouq qsw cr Lc2bCcrJAcJ? yjrponp LGqflcGq MC WJJ uq cqGiJcc o cxcc2 q2bcL2Ou OL
JJ3c LC2flJtJ 2[SUqSlq qcrou O (JJC 13CM E 2CL!G2 FOQ uq FO tOL (JiG 1JL2( siiq
(JiG U11 qsrs 2G( sug VU? 0L (JiG 2GCOUq
oooo o1. ipe irii suq ccouq qr LbCcp/cJ? jpc rubpcq(flJCOUT1JOUSJWG1J J J 0L
LS(J02 pSAC pccii LCqrJcCq qnC (0 (JJC IJJrIJ[ICOflJIJCSLILA jpc 211w o (X42 uq' uq
JJJC G211WtG2 OL [JiG /JvCD(35) woqeja SLC JU U11LGT2 OL [JiG EVCD W0GJ2 [pG (-
sbbcsj.a (0 C S ooq CpOJCG OL (JiG 2GCOUq aSWbJG 'juswoqc C2 UJSGq itsa [PC MvcD(sY
JAC!PflhT 2UJfl11OL jp12 12 U rWbLOACIJJCU[ OACL (JiG EVCD uioqcj 2bGCJCS(JOU 913q (}JI woqcj
ro j iiq ipc aIUqLq qGA1(JO1J2 LC CJO2C (0 [JiG GXbGC[Gq isjnc TJUqCL [JiG uhlflOs couqrnousj
JJJC r1flU-BOX 212(JCAcL? 2wj [JiG IIJbpGq riucouqrnoiisj WGSU J2 scccbwpjX CJOaC
[JiG CUIJCSJ AJflC 9 [JiG ? JGACJ
BOX 2(1J2PC2 SLG iiq JQJ jpC J1'-B° 2[(J2(JC I,OL [JiG 2CCOU aSUJLJCsT. pqott
woqGJ2 p3 pOIJJ 21JJbJC2 MG 2[TJJ LC1CC[ rpc IJ11JJ O HO GXCC22 qrabcLaiow jyc saaocisicq r1nu-
MCijiiq [JiG awuqq qG/Js(Joua LC JCJQO uq j•() JJJ!2 J2 S LG[ JiuJbL0/CWCU[ OACL [JiG EVCD
(4)E=-r)
[JiG MGIP11JJ
[JiG CrJCLSJ1cq CLLOL2 S22OCJ[Cq MJI}J (pG MCIPfIII woqcJ EX (JiG 2[S13ffLTC 2GLIC2 OI.
acouq asuibjc psa ifli nUcouqrnoiJ9J WCU /GL) CJO2G [0 (JiG 2swbjc ASJflG O J JC LTCX[ CX9IJJJG
qsw 2C1 12 sJUIO2[ J UWG2 MJi( it aponjq G q (PC woqcj MCLC COLLGC[J? abGClIjGq MpTJC (PC
OfI[J1C12 LCIJJSflJ S woqcjrn bLOpJGW OL [JiG (JL2[ qsis 2CV JJJG fJUCOUCJp3OU9J IJJGSIJ OL [PG U12(
uibpcqmJcouqiuouSJ WGU 2 JOL (JiG 1JL2( qS(S 2Gte suq J •Ø3 0L (JiG 2CCOU fiG GGC[ 0,
JJJ12 211W 2 0ôô?? iiq O8? OL (JiG LTL2( sug aGcouq qS[S 2G1 C2bGCUACJA JJJGfl2J /AVCD(YJ) tG unjj pThorpr
GGCt2 OI'JI f12t 2 MG qiq OL IpG qnLrJOUv JJJG rcr MGLG bci.ouiq ou rpc 2GC0tJ qi cr
AOJflWG IJq bucc cpu cxpipir rwqi. qctcurnxn2nc cowbouGIJc Jy*1CtJJCLGOLGbuJGq flJG2Q
AGLG]fltqic qrn.tiOu2 GxplprtcqCtGU1JUJTtJC C0Wb0UGUi t2QpGq CL ip
uq rp bcLccIu 2bLcq J.cu rJ.ucuou coacbouq to JC2 UJIIJJtC2 oJ tLq1u oIJ
TUT0UJtJ0IJ LtJJGL91J AGLGbLOAIqG2 gPGUGLWG2fILC O ipc CfJLLCJJ( O AOJ(TWCe AOJUJTt
itiptcq J2 OL GC cua JJJG iqc 12 tp 21UJQctiou OG2 not cu? wncp
MtJJ LG2bGCI to cp o ipc inpjcv JJfl2 M qoiic p? t9JcpJ woinJ sici.c oT, jO
jOOUllfTJtGJC2GtQ2t2 MC tJl2t CLG1G 21IUUJL? 21tT2IJC2 ,OL tJJG 2t1G O1, tJJG IJJL1CC1
jcq qra ov to tpc uJOq]
GJJGLJ !JfOLGLG22JAC 2bGCIIjCtiOIJ o itt !. y 21wbJG 9JiGWt1AC MoflJq G tO!uaoqncG2dntc2 o
pA9u(To5) 0L B0JIGL2JCA uq DOw0M!t(Joa) VIJOIJJCL !UtLru IC2t uJipt pG O WOLC
sjc (rpc 2bLcq) MOfJJq 2O pG 1J JtGLQ2tIJ 1.pJG tO GXJUJTIJC 2 OL GXlJJb1G
W1G2 111 OLGJIJ GXCS1JC UJL1(Ct2 pAC 2flG2tG tJJttJJGTCLGUCG GtMGGU LJJG piq uq IJJG
AUjC2 I,.OW OflL nioqq 2bGCr1jCtiOU' P3 qqrnou 10 IJJQ2GJpJG2 2OWG LCCCIJI GWb1CJ
cx91.U1ucq jjiectpcoLGrJc9Jwoqje tpCLGOI.G 2flG2t OUJJf1J1!U 1C21 0L OUJ!22OU 0, (G2G
C1JG2 IJq AOJTJWGJJJG U9TIILG 0 JJC COLLGJt10U 2 wpin0n2 qCbGIJqTUOIltC WOqGJ
(iY iu bucnJL tG2G bbCL2 rpGoI.G cpc uo-aq qm.rou2 ponjq G coI.I.GtGq itirp bucC
p? iiiou OtpGL2e AJC(Jg qw uq GqGI.GL(gg) uq WOLG l.GCGUIJA' EIA uq OH91S
COaGJtiOn2 C1MCGU bucC CUG2 AOJflWCe iiq no-tL9qG qnLti0n2 JJ112 qc GGU GXUJ1JG
hLOW IIJC L0MiIJ J!tCLLr1LG 21II.L01JIJq1U LIJ2COU2 qw OLJCuJptCXbGCI to juq
UfJII
LGLG2210U O AGCfOL O 011G2 OIl IJflWGLICJ CJJntJOU2 O IpC 2COLG ACCIOL CAIfl1GCJ 9 IJJG
PrIC I20 b022!PJG 0UJ12210U O C0i.JtG2 jpG fl 2ttJ2qC J2 G2!1A CCI1J1Gq 2 1*1￿5 0 IPG
1G21 bLoJJqG22flJJbJG L91JJGMOLJ( 0L tG2L11J 1101 ouj? IJJG f]t0LGLC22i/G 2WICI(JLG 0, IIJC woqcj
2GCt0U /tJJJ bLoMqG 2OWC 2rWbJG GXWBJC2 O IJIC r'LIJQ flJLJbflGL 1C21 0L IJJC VCD ..UP r'
!U2!P1 !IJt0 JJOM UJ1JCCt2 MOLJC 1Jq GAOJAC JJJG tOUJJCL M4JJ pG cxurniqJilLJJG UCXI 2GCtOIF JJJ!2
1M0 IIJJIIIGqIIC (12G2 O tJJG VCD woqGJ LC jOLGC2tJIJ 11U2C10U2 LtG2 iiq 1JJIJ
fl"I JJC2I2uq fPC 01JqqOUJ DnL!0U oqcJ2
CC0r11J1 T,OL (pG q2bGL2JoIr
LC1CC( (pG IJIJJJ o, no G)CCG22 qbGL2JoIr v WOLC qctrjq woqcj bLoppJ? UCCC221.A to nHAqniiou2 rori MC qtjucq qni.wou 9 qic t!wc pcvtccu tito ncccmc 11.SU2CL10U2 MC
v OLMBlMA to uaoqncc AOJflJJC TjQCt2 !U10 IPC VCD woqcj 2 10 LGqqJUC O(TL
UJC2flLC O qnLUow
itrjj &oboc u j ujgujcwoqcj2bciUcpou tpt ucOthoLtc2 IPC O AOJFIWG 11310 IPG
IIJC 210CJC WLj(CC tLIJ2CPOU2 qr !t !2 qJC &IIJ1UA o pi.ca u.qcq JJfl2 ccou oi, pc bbCL
2bCIJt u rpcucnoiYrcjcbpouc csjj2 t wpt pc tpc um1111G2 2aoc1cq H1tp IJJC CH EOL
uouou ot dn9UIJA 22OCJtCq flp rpc O2GLitJO1T EOL CLCqt csiq bnLCJJ2C21 !C 2 Ipe OJl2
0L W02t O £pG CXWb1C2 o bLocc22c2 flJt UJAC t fliCflJL rntcLAp rpcc 12 2OWG
g u yjcuJuc oqcj bGcJcpou 0 PJ0C O11'Jt!O EUPCI2
PCLC PL!1J to uuq wuA Cipel. bo22ipc cxrC132!0U2 uq 1C212
C1MGC1J IG2G WLJCt A9T4pJC2 JJJC 2IuJbJC GX1C13210132 0 IJJC VCD woqcj 2bcC1UCt1OU2 cxuJucq
uq 2GACLJ OIPCL WC2f1LC2 O IJJG 211C o (JJQ U391JC1 flJ2wiptPC JUCUAC O COWOAGLIJCIJI
! pc u oAc12ruJbJTUcLJow JJJC2C (G2V2 bLoAJqc CMqCIJCCcoacjiou CtMCCU qcuou
2bLcq2 jpc jcq 2dnLcq qfu1J0U 12 ACLA 2UflJCflJt 2flC211J 1JJ1 IJJG JpJCL 2bCc!IjctJou o





AOJtTJJA uq AOJfJIJJC C2rJ) LC1GCI IJJG U(IJJ p?borpcai 1JJ1 IJJC COCjCJCIfl2 LC SCL0 JJJG jcq
O wcqoui t IJJCJCACJ 12 3 f'Cq 2dnlCq qra1Ou2 iiq IJJC UJC2FILC2 0 jcq
2dnLc O jcq uournpcq qrJLWOiJ2' JJJC CLJ11CJ /JflG OL cJIJ-2dn1cq 2tt!21JC MJIJJ J qCLCc
210! J tpQ uoLwJeqwoiu ACLC o tpc bcLccIu qIIJ4GLCUCQ 111 21( q pq uq X !2 Ipe
12 1}JC uowpcq UJOA1IJ ACLC O AOJ9ITJ1t? Io112tG uouiijicq WOAJU ACLC O AOJflWCe
uqqriJjA CflILCUI AJflG2 O IJJC ASlJG2 MCLG not ncq qnc to ipe boteunj cuqoeucitk a°'
JiJe 0JJO/tJLJ WpC COIJWTIJ2 qc FN 21W2flC2 OL IJJQ 01131221013 0 ccp O IJJC A9UpJG2iUq1CtC2 tP1 tpC OP2GLAC C0LLCJ110U2 LG 1101 1fl(G1 qn to PL01CGU nb tLqC2
o cbrriuu tJJG 11J1GL1GWbOLJ COLLGJ11OIJ2JJJG J'LG f110C0LLCJUOU2 111 IJJC AOJFflJJG qr
f'LG J1tOCOLLGJWOU2 IC O2GLAC 13 pC A01J'IWC qnJ.&1ou qrT JJJC hWCD !2 cbpjc
JJ2e PGGULCrJ? LcqnCcq 10 MCJJ CJOM luG CU11C1 A9JflC
tjrnu 0UG Jul12 M2 CXbCCICq qnG 10 tpG 2Wfl 02CLAC ALUCC JJJG r1nu-Box 2tt!2tC o,
P2C qrrwou WOCJ LC bLC2CUIGq Iii T1LC J JJJJC cxboucut OU tpG /AC!Pc1II 2 UOM LC9TCL
CCOT1U1 OL 1JJC JLC !tJtCI.ICWbOLB1 flt0COUCJ10U2 JG W2flJt2 T.OL 1C MVCD(5) AOJtIWC
w0qGJ 2 UJLnJJIJA LG1CCIGq 111 AOL o tJJC MVCD LOL poqJ WOqCJ2 (53)2UGCG22LA to
p? (JJ2 LCt!01J JJJG 2tIJq1q qGA 11011 12 cu1ffJJA JC22 £JJ1J OUC UOM (JJJGEVCD
21111 iLA 2i1JUjCU1 V2 OIJC W1pt CXbCC1 fiG atuqq CAWOU JJ2 PCGU LC11CC 2flp2L19J1?
COLLGJ1J0U2 LG 211JJ ACL) W1.G IJJCf'lflhJ-B0X2W1121!CpCCU 2JprJA GCLC92C 10 J par !2
2 pGI0LC JJJG bLPJfltOCOLLCJ11OUCOGUC1CIJr2 91C bLG2CUICq ru jrnG io JJJG rn1GucwboLJ
JJJC qGICLUJ 11 21K UUJG Oj qX CGCt2 MCLC 211fl bLG2CIJI 20 tG2G CCCL2 MCLC b1.qGq 0111
0000 Op2CL/t!O1J2e Q4Op2GLAt1OU2LC GuGL1Cq
O!1GU fIG WX1WfJW AOJI'IWG op2CLAcq1 GLO 2CCO1J qrmf 0112 MGLC 21JJ bLG2GUI hLOUJ fIG 0LIJ9J
O000 21JLC2 10 GIjUC qrn.aou JJJJ2 iuibjicqu AGLCo1n2r OACL JO tLC2 bGL qrnsriou.
JJJC 113 UTUJTJUJ UFIWPCL O 2JJLG2 rqcq M2 100 tq fIG WJXflllflWM2J0oo MC CPO2G
JJJG ACLC AOJ1IWC tLqCq OACL O1JJ 2wbJc2 12 Mi1J1 21UL qGMr1ou O 4JJ
2LG2 L1JJCL qJu fIG LL!A9T O rLqcL2
2UJJJCL OUC2 CXCCIItCq OAGL 20LL 11111G OLC 11JOLUJ11OIJ uiipt J)C COUt1UG 113 fIG UOM O,
qrs 2C12 12 10 1Jibpcq? CCOr1U1 tOL JLG tLJ2Ct10IJ2 tpt AC CC1J L0JCGU ribJUIO2CACL9J
UO1CL LG2OU MG uiipt M2IJI 10 JJOM 0L AOJfflJJG CC12 MGU GX9UJTU1U fIG IJ91JC1S1
P2C qmqou2
O U1AJ O rLqGL2 JJJCLCOLCe ru C&UCX UJ14(C12 1 bL11CfJ14? 1J1G1C2PIJ 0 CXU5UG /0j1TWC
fIG UOfOU O fIG L1G t MIJTCP 2}JLc2 91.G tLG 12 WOW WG91311J.pJJ WG2IUG 1JJIJ fIG L1G
yjrjonp fIGuoqouopdcnqrA 12 UOfcwj?. qrucq 2CC BJcJ(J iY11 iionjq2CCW JfcCJ?
uoqcj 0 fIG UOM O 2pW2 L1JJGL 1p2IJ fIG LG O U4AJ 0 tLqCL2
conjq 11GL1rn1JAC!A CX9UJIIJC fIG UUJC t tC2 10L 1AGU AOJ1flJJC 10 PCaqcqJJJG LC2fIJI 'T1 PCo rpc nucouquouj rwbjicqwuuq rp ouc 21Gb oLcr jjjiu cx+ 12 cjo woucaMJJIC
bncnjrOL vcDU j) rp oz.ccr o ipc cxbcccq qnqou wbA,tptqAGLC
Jill2LCbLG2CIJWflOUbLOMqG2 2OIJJG W2Jp1 10 IJJG bLObGUG2 o 1G jc-etcbOLCCrp
(t) x =
(J—(c+t),1)h+(c1+b)*t'
np2pnm iu r 2rwbJrIjca rpc GxbL2iou o
()XE E(x) = (x+1
p1b 11C11L 1G I 21 IOLGC21 OL 1G VCD(TeJ) wj 2!LJJbJG 0LW O
()E(X(°a) = '+Z&E(x' )+ V'E(IKI)
IOLCC21 IOLVCD(bad) cu G rtcq LccnT2!AG1? s ojjoit
HGUCQ /K!41 !2 1G ouc 21Gb qnqou OLGC21 9 ITUIG a uq r Mifi G qcuorcq pA x jjicJc-2rGb
(4?) E(X'I)= iK' = ii' + + ZA.M
VCD(Bd)LJG2 IJJG OLW OJ
uq ujnjtr21GbLCCI212 OL rp 'lCD uJoqcJ r2 uotcq U 2GCI!OU J IJJG OIJG 21Gb OLCC2t OL IJIG
cxuibjc !t !2 rile rnjjc pcuccu 2rocjc rLU2CtJou2 jJII2 2ccrjoU injjqcwouarcouc rcb
LP 'lCD UJCJ2 I)LOATqG LWGMOLj( OL OLGC921!U IJJG{3IJJCGtMGGIJ J1U1LC CAGUC2e U OIIL
JJJ2 2GC4OU Mifi l2Cfl22 OLGC211IJ tLqIJ L1G2 1J2IJ pG EVCD iq Ipe MYCD woqGj
EOLCC92IHJ fl2!iJ iPGEVCDuq HLVCD oqcjLLJAJ jnp (qnLqou2 LG 2pou) uq JOM criqD i, rp rc o io (qnLr1ou2 lc
tMO 2CGIJIJO pip uq9U4A9J L1G hM1J J1 P9 PTP 1!'!O r rp irc
ipc rob o j bLC2GUr2 rpc wnj-b OLC2f2 o x 9L fG MVCD woqj nuqL
ponrrp cxbccrcq ijnc couqrnouq ou rui o qA uq rp ppr w uct qonpj
tOLCf OJ C' ra 2rJperurwJJ? wow ipjc rpi rp qcrLw11n2PC bw JJJ JOMG2t OLCC2 LC
qcrcLwnm2uc 2bpuQ uq rp oIJc-2rb owcr jr bbui ow rp ibp rpr qi ou 2b
rp couq 2uJbJc jG qorrq jmc i opcucq qrniou jp ro opq JTU2 ic rp
E!nL j bw2GIurpcou 2rb ocr o rp MVCD(rT) woqj OL 91J Lp LSL? qu? u
(i) E(1I)(i
HCUC IJJG OIJQ 21gb oi.cr x' 12
(o)Ecfre )E((rt)J!)
Mp!cpe pA iuqcbuqcuc i
(t) E(XI0a)=
JOC22O X1 LGdIITLG ijnwou o rp qruinxJJ2uc cowbouGur J.pr
tG 2ccouq q
tJJG occr 0LOU mCLg2c2 hO1.GC2r2 /tJJJ LJJLGOLC pG BLG2GIJLGq OL 1pC /AVCD(L'J) riu
oLCc92rju bLobGurG2 pi buicriji.e rpC OLGC2t ij uor cOuAGLC ro 1G nucouqrnouj wcu g
Qdnr!ou ()MG2CC rpre tOL rpC qr usJACqe rp EVCD WOCj2 MTfl AC fmqC2ILpJC
jpc mJbJJGqWCLJ21C wncp JLGL ip1J rp O2CLAG wcu OL rpc EVCD woqGJ2 ELOW
wCU OL wuA ercb2 pcq
rp qrmspou2 p iicu aqa OL rpJ2 bucnj cr itqj pG pA rpc fTLLCIJt COIJqOIJJ
crjurnrc bcIoz.wQq !U qir bbcL 21w £0 CJO2G ro ouc 91Tq £GLCOLC Jc-2iCb OLCC922 O,
£JJC o1.cc2r JO1JCL /JJJCIJ ct+ 12 2WJJ rpc OLGC22 MflJ dcJcJqA LCrrJw ro rpc rmcouqrnouj
rp bLocc22 i CJO2C to prn iurcLrcqa rpc cpcr o rpc ouc 21Gb oLcc2r itrji qouiprnrctpG rntci..rcwboj coujnou ipc ji mJbJiGqwcuuq fG ji wuqmqiscq 2cuq.q
2LJqlqrq 2u2 jjnjc tG GxbouGupJ /2JOU O rpc VCD woq ! cbpjc O CCOnuu OL
ni flJ op2GLAGq uo-tLqc qrn.riou to ijnc JG2 191J (JiG C4tCJ AffJflG O 5f OL VG
IOLWflJ1TO1J /tG1.G 2flCCG21JJ Hi 1GqnciL) GxC aiA 2rtflC2 O MGJJ OAGL 1000
EOL p iiJnCisj tLH1JCnoIJ qw ncq ru qn bbG1. it it 2poMu rpi ici.? 2uJbJc woqj
UJLJCG1
qw ncq pi rp bbGr r 2Gt qiG rucJnJou o OtJiGL wrn.c o,rtc o, n
woq i rjA uGt.Jrsq to rncjriqG oipcL xocuon upjc uq OL tJiQ U9UCJJ 1J2C1!OU
C(T2G2 oj rrw qouJrntiou mnG 12 woqcjcq qmccq? g iJ fl1OLGLG22!AC bLOCG22 JJJG
J(PGL (pJ LGJkIu ou IJ G)COuOr12 upjc to qui flinG qcJoLwtJou 0!. nwbrou2 ou tG
JJfl2 bbcL p utoqncq g woqj oL gw tJi9 qo uot uic t LGflJL tUJG
J0 COUC1J2!OU2\D!Cn22OU
(rinG OL Gt IJflWGL O GAGUt2 u JJJG tob O U(JLG J WG2flLG2 IG LG 0 tLiJ2CflOIJ
nucouqrnouj wcu s opcuq iii cdnwou (g) jp pouow o rn j oI.Gct ip GxbccIGq
TOLGC2(2 NJJJ pCCOwG bi.jcj(JiG 1OLCC2t JJOLIOU !1JCLC2C2 JJJG 210bC M1]J coUAGLG £0 tJJG
GUGLtC ph tpc VCD cxbccrGqe uou-jrnl r.qjcctni rpc qcbGuqGucG U nit1OU2 JJJG2G
JJJG2G OLGC2t2 SLG 1JJOOfl2 £0 £JJ cxubjc pi fpC pouow o IjflLC j jj 2GG rpr iJiG OLGC2L
JJJG pOUOi.u O IjfTLG J bLG2ur2 (G2G IOLCC2f2 tO!. (JiG 2911JG (MO ,JJ1JJ11 1JOM 2CGL02
() E(t) —= E[ZX+J= E(XJ)
G2Jh cjcnjtq ph
yii JtGWTJAG tOLGC2(ot fiG CXbGCrGq UJC I1IJ(T J(iJCrTOIJ2 (CGbJCGJJJ]2 12
(JiG 2f1W O fiG (X2 uq12 UG. OUG IJiG 1OLGC2i2 COImGLG 2JOMJh to rp nucouqfoIJJ wir
rnicouqwoujI.G qm.roir jpcX ac 2hUJUJGPJC pOnt tpc fmcouqqoIJffJ WG1J o j BGCn2G
crrric I.GbT.G2GU2 fiG jqp cuiih wnJtr-2tGb tLCS2t MJiGXJ cnuGur qmnou pcni t (JiG
MJJGIJ CTJLLGIJI qrJLtiou2 pG1IJ ( J£IIJJC2 (JiG flUCOUiPOU9J VGLG qr1Lnow jJJG jOMGL COUCAG
qrrwuou G(MGGU aqG2 JJJC flbbGL COIJAGX CflLAG LCbLGU(2 (JiG JOM CUA1(h WflJU-2(Gb tOLCC2(
jou jy pououwj 9x2 p j, ijum.tiuctiouuq qi /GL(ICJ 9X12 i rpc cxbccqwoqGj
woqj ionjq lorutjA uioqGj JJ IJJG2GLJP1G2 bCLPb2 (p12 12 (JiG W021 rnrcLG2qu CXIGU2JOIJ 0 (JiG
2bLGq21 bucc2 fOJflWG siiq qnLiou2 LQ woA!u tOCtJiGL £JJGUUU1L CuGLpsi0u O (jiG
1G(2 rnq1crGq JJg (JJGLG LG 2GAGLJ OIJJGL A91JJG2 (P( conjq jiVG CU(CLGq OfIL WOcJGfII
CJGI.IA (JiGLG LG IJFJWGLOfl2 GuGLJ1110IJ2 0J (JiG woqGj (Ji( COWG (0 WTIJCJJJJG
cxbGCrnJoue G OJJOMGq pA 2rJ2tflJGq p1p (joii) CtTA1A
LG(m.u to (JiG rwcouqrnouj WGU AGLA LbiqJA y bci.oq o, 2flUG pp (joii) gcjirA ,tsJr iii
couqrpouj UJGIJ GxplpJGq 2i1JrIjC1J( A0(JJJ1A JJJC UJfljJ-2tGb 0LGC2(2 O qriL ou qq uot
EOLGC2(7 MGLG qGAGJobGq tOL Gxbcc(Gq qnLfou2JJJG OUC-2(Cb 0LGC2(2 0 (pG
G)CJJipJ(2 JLG JU(GL(GLLJb0LJ OCOLLGJUOU2 rJrn MGLG 2rJCCG22JrJJJA woqcjq pA
iq OLGC91JU pdniqirA JJJG LLJOflU( 0 (puG IJCCG22LA 0L 50e000 2P1G2 (0 (CC bc 2t11J
UJAJ O tLqGL2 hOL J1JUC1 rLU2C1JOU qw 1JJ!2 UJJJ( bLo1qc pG(ICL MA oj wm.ju
JJJ12 bLoAJqGq (JiG !u(GthLG(1!0u 0( wOqGpu (pG LLG (JJt 2jJLG2 1G aqcq L(JJGL (pU (JiG L9IG o
qf1LP01J2 EOL (pG JiIJCIJ qI Gt MG (12G (JiG IUJQ OL 2G( IJJ1 WpCL 0 2JiLG2 (0 pc tqGq
vu GLIi(T/.G flG 0 (JiG t9 0MGq i'm to 220C(G S WGS2fTLG O dn IJVA M(p (JiG
AOJrIWGe suq 2bLGSq
JLGL 2bLGSq2 JJJGG 1G(2 r1GC (JiG bo22!prpLA 0 COWOAGWGIJI G1JtGGU qrn.SrJou2 AojsupXa
mqicS(Qq tpS( 2J30L(GL qnLsriOu2 0JJOM bGuoq2 o, pip Ao rpiA JSLG A0Jl'IWG bGL tL1J2SCt!OUa 5jJq
0L jSGq 2dnT.Gq flLSUOU2 2flG2(G (JiS( IJJOLC COUJbJGX WOGJ2 UJipt pG cou2JqGLGq JJJG LG2(2
qJI,JGLGUCG G(MGGIJ piq suq S2 M WSLnJflX UOt LG1•GCGq JJJG LGGCt1OU O (JiG UIIJJ JJThO(}3G2!2
OUJU(Gq WGS2TJLG2 0 JSGq AOJFJWG iiq AOJStTJJ(A G9'211JA LG1GCrGq (JiG ur1jj pAbolpG2i2 jJiQ BGLCGU
'A1 (G2(2 bLoAGq to p 2rwbJG suq A'J(1SpJG 0L (JiG qsr SuSjAGq JJJG (G212 JOL
qoc s ooq lop o woqjni OL (JiG ccouq 29uJbJG
ooq uuoqcj CPOICG 0L (P!2 qsr P bSI.1JCAJL 2PIJbJG 2COU °T hWCD(Ji)
mucouquiousj WG91J (0 ASJf1G WflCJJ CJOGL (0 (JiG 02GLAG IJJG9LJJjiG /AVCD SbbGSl2 (0 pG 5
GXbOUGU(JSJ 522r1wbn0u (0 5 qGCLGs2ru pssLq JJJG MC!PnJT qi2aJpflPou SJ20 LGfJCG2 (pG rwbpq
bST.SLuGIGI. 0 (JiG MGipnfl 12 AGLA 2iIJJUCS1u stig C51JG2 (JiG COU2ISIJI psssq ruJbpGq pA (JiG
qGAISP0IJ2 (0 ASJflG2 AGLA CJO2C (0 (JJO2G rIJJbJiGq flIJGL COLLGC( wOqGJ 2bGCIUCSL!0U JJJG sqqousj
(IL(JJGL flJJbLOAG2 (JiG rlnu-Box 2Wt1213C 0L (JiG 2t UqLCJTGq qflLSflOU2 9'uq LGflCC2 (pG 2WU5L
GX(GU2!OU L0UJ (jiG C0U1(J0U5J GxboucliusJ q2vL1pflDOu o qni.spou to (pG JACipflfl (p2fll0U
qGAJSUOU2 iwbjA (pS( (JiG COU1tJ0IJSJ GxbouGu(1SJ S22flWbfIoU wA uoi PC S ooq 0uG 2fluJbJGqrn.ou TLc1 itc qo nor 1c1Jo/t o uA bbJJctou2 ro 2OCJJ2t!C9JJA rp.u ii.Arn piq
ro cou2iqcL 2cun-bluJaJc c2rnJJ1Ou bLoccqrn jjJrj rpc wcrpoqe ic /cLA cowwou ru rpc
qw wpGu iioqau MIfJJ pc rL9ucuou2 qr9 pGuc lrnwL9J xuou oj tpc woqcj ionjq pc
couiuur bLobi.O rp woq conjq p wI22bcrrq In u12J pic prrnqm.rt
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 E(J1! —I'T) =cE(x —ii) +(x+b)5E(Ih' —IT)
=cL(x'_JK!_r)+(cx+)(Jft!_I._h)
sK —tc = c(xHI —T)+(iK —
iK' =o+cxx1 +it'
bL00.O F'cWW
JJJG couqjrwu pt (&+<j IJCCG22L) tOL jjrpL0012 to p ont2iqc tp nun crLcjc
OED
H—1j(! +)




=o +&E(x )÷" +E(x!_bI_b_1)÷E(JK1J_b_1)+. ÷bE(Jh,_bI_b_r)
E$JUG S = jpuijcru Gxbcwtou2S' MLT
jjtpont JO2 o cucLJuA b=d
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10 J)2q!u AOIflLIJQ uq rcLc GC1 C.WD.E.C flJJJACL2UG qc ourwJe nubrrpJJ2pGq
J o2i E!c uq 20CPr!C AoJupA uq ll" DtoJ.w!ou: vu qbbpcpou
Bn!UG q ECOWOW!CI11C2
J E1 jopu uq oioi oouJ-ii. jj12GunbIwcric VICH /\OqcJ21 ionw o
LIUC0fl}( JUJ1JOIJ1 EC0U0W4C ?O à8.X-J 002
T E'1 OfL J5 Vflt0LL22JA ouqr1J01rnJL02q2cirA M11P Er!W o w
hU91JCTQ-ôO
ii EP IJci 0,1-pi. J3C JnhJ uq rp W0C22 o 2cc11141A juc qinrwcur jp orn.uj o
2bcnIri bLJCC21 ECOOW4c jC J3JQ
10 CW4 bGICLC J3 V 0CpiC ,L0CG AoqCJ /MIJJJrnJ/T.J1JC 0L
2Wb02!flW 0 b0! bL0 (&vw r,!2e Gq j,itjoijelOP JJJCA
o C° D jp2IricJ vuj? o bGuqcucJca PJ b°P JL0CG2C
2WU11CJ 20C! Be e
g Co> D g woqcj uq jrc wpj (MJp q2crJeeJoou) ion.ui o rpc oAj
C0Cjcicut AU1I01J C0U0WGEIJC 4 158.\T3
BLr2c1Je 12 uq vic V 2JWbJC £G2t 0L ptCLo2J(Cq2ticiLA uq uqow
EC0U0WU4C2 IAC (goçcu EUJC uq J,cJqqGu cq)1 woIJp HOJJS1Jq
Q B0HL21A1 Jut J￿OPGLI E'JJ iiq D WGJ2OUC J4C WOqJ2C !' HK1P0OJ o
E0LGIIJ EXCPLJL1CCre JJJ 10flL1JS 0 EflJ9iJcCe 8e N5J-T1t3
2 B0IICL2I1 11W q i'j D0W0M!t JC JttGUJuqbUc2 lu rpc J1GLS13](
EC0U0WG14CjC30-3
r BonJ jmJe TgQe QGUCLJJGq vrnoL counou Lo2qQq2tJcrAe ionuj o
10fIuJ1e e
BJCJCC h!2CPLC TX J 0ML2 h'JJ vuowQq EXCPU j.t rh!u1Jc!JVuJA2
jceuu nubnpp2pGq urnlJn2cub1 DGbuuur 0 EC01J0U3!C flIJTAGL2UA ot JJpior
BCL vu!J q /IflPG/I H!!U2 J3b 2rJLAA 0 VKCH oqcj: bL0bCLUG uq
jprn1? jpg 0 EruucrJ rnqc J
F vqWr v'r nj JGiqGL Th28C pJr12qX A01rTW uq bLC
B!Pll0LbJJ)OflWJ O pc WGI4C1J 2J2fJC1 VOC!!OU g
OCJC WG2 jgg E21!Wf!U OUUflOfl2 IJWQ bL0CG22 2flPGC W JJWG DGOLW!OIJ
r'? uq paqA VIJJ?2!2e 1OflLIJJ OBUCTIJ 9'uq UUCC J JJ-J3Ø
2CT 2Wq O OLILJ XCJJU ffr2 EwbP.!cJ AiqQuC Ot ,IJCG CPSU CTIIJ
5Q JflL flV I'f "F DCOLOU J￿ B QJU 0 A b!Ct 1F 2CPML C tOLIJG
AO11W ACL2fI2 GVI￿CH IGC 1OflLU1 O TuuC 'I2 55J-ô
c cr uq /V D F2ub Jôôü flCtLO2CqrJCJ !U 1oCJC J￿UTh.U DW
JLG2
V FJCL L°' JôO !PG ECOUOWC VU1)2!2 0 LLJ2!10U D1 flUJAI2JO
J33Q
3 KJ' VJPCI.i T8 COUUJO J)UJ VI1C!OU uq PJ2JqGL 1LTIJ EC0UOWGU.C
MOLJCJJJ bbGL1 flIJJAL2JtA O hUIJ2AJAU! MJL(OU 2CPOOF
5• 1U J iJq op1 Q TÔ8Q JJJG DGUCUCQ BWCCU HOnLP WJCC2 LJq JLqIU A°Jt"
2W DbCUqUc : 5t-58
DCUU!T!OU1 Ofl21!0U2 uq VUMGL LOW COJO JJUJG oqcj O HLOUQ! Uq
5] HCJWU 1 1" 9iJ BOI 1B 1 J8O D° flhJWbJOXWGIU h"" flucwbJo?wur
3Jô-3
VU y.qGLGq bLop!t VUJA2! OJL1JC1JOU 2OCIC J1JCC2e OflLIJJ OIUUCJJ ECOUOUIC
50 ro uq frJC}(1U1A VU LGLG bLopTi VUJA2J2 O JJ.IJC1JOU OC1C LICC2 J5
QQ111 Jô3O
J HPO1CJ(1 AG2flUU (JJQ IUWLW(!OU COULGUI O OCJC jLG jpc OflL1JJ O }TUUCG
ACLJe JAMAOLI(
J QLIJqGJJ JQ DOJ'P1 OCp2iC bOJ22OU bLOC2C2 (j-cun ypy 2buUcL
buucJbIG uq OPGL VbBLOCPQ2 CI1JPJ4 flUIACL2JLA jQoqLAer'r1 ioWbGcUc!ou u Ecouou.J1!c2 jp 'L9UC rrjUbJJGL
I io
MPU pc JG LC2OI2 JUCJf1Q r'cq cbcuqcUt upjc EcouOwaTc j-
TQOOcRIC FT I?W jC2U Q''I Vflt0L LC!AqJtIO!U ACL ET.1.OL
/(JJ HCtGLOUOfl2J pJJOLUJGq VUL2e 10U1 O hJ1J1JC!J ECOUOUJJC2 J i-ioc
J QJO2IGIY jça AJ1JLOUJ b J8 B!q VJ uq J UC1!OU bI4C2 U 2bC!912r2bUIJGL-AL1 t4CM O(
jOOLOMC bcwLa JÔT VU UPOflC1OU LO VOCJJ2UC 9CC2G uq jprybbJJCtOU2
2bCnJnAc1CGt2 £COIJOWPJC T' 2-O
JrJCJJIY QGOLq Y'1 b!r Th ..LP bI.!CC A4PJ!A-AOIflWC cJrnou2pth ou